Objectives: To review the frequency and nature of idiopathic macular telangiectasia and to classify the disorders based on new clinical and imaging observations. Methods: A combined retrospective and prospective analysis of newly diagnosed patients seen over a period of 3 years. Patients were identified based on the GassBlodi classification and were studied with biomicroscopy, fluorescein angiography, and optical coherence tomography.
Conclusions:
Our series was similar to that in the GassBlodi study in terms of frequency. New observations in groups 1 and 2 have expanded our knowledge of the clinical spectrum of these disorders. A simplified classification termed idiopathic macular telangiectasia with 2 distinct types (type I, or aneurysmal telangiectasia, and type II, or perifoveal telangiectasia) was proposed to produce a better understanding of the entities and to enhance teaching and research. The third type, occlusive telangiectasia, has been omitted from our classification based on its rarity and presence of capillary nonperfusion rather than macular telangiectasia as the primary abnormality.
Arch Ophthalmol. 2006; 124:450-460 R ETINAL CAPILLARY TELANGIectasia or dilated retinal capillaries are usually the result of antecedent retinal vascular inflammatory or occlusive disease. In the macula, diabetic retinopathy, hypertension, venous occlusion, inflammatory diseases, and blood dyscrasias are the usual causative factors. However, there are other forms of telangiectasia that develop in the macula and perifoveolar areas without a known cause. In 1993, Gass and Blodi 1 examined 140 such cases seen at Bascom Palmer Eye Institute, Miami, Fla, over a 28-year period and established a classification of these entities with subgroups and stages. This description, termed idiopathic juxtafoveolar retinal telangiectasis, although somewhat complex, is commonly used today by most retinal specialists. In recent years, newly recognized manifestations have expanded and refined the clinical spectrum of these macular vasculopathies. Furthermore, the use of highspeed angiography and optical coherence tomography (OCT) have provided a better understanding of the nature of the vascular abnormalities and their secondary effects in the macula, to some degree paralleling histopathological observations described in the ophthalmic literature. [2] [3] [4] [5] [6] [7] [8] [9] The purpose of this study was to describe new clinical and OCT observations in these entities and to propose a modified classification-essentially a revision and simplification of the GassBlodi model that we refer to as idiopathic macular telangiectasia (IMT)-based on these newly recognized clinical and imaging manifestations.
METHODS
Newly diagnosed patients with IMT were examined consecutively in the private offices of Vitreous-Retina-Macula Consultants of New York, New York, and at the LuEsther T. Mertz Retinal Research Center, Manhattan Eye, Ear, and Throat Hospital, New York, from January 1, 2002, through December 31, 2004. The office sites included primary centers such as the hospital clinics, a secondary referral private retinal practice in Brooklyn, New York, and a mixed retinal facility that was partially a tertiary referral practice in Manhattan, New York. Only pa-tients examined for the first time who had a diagnosis made or confirmed were included. The study patients in the first 2 years were identified retrospectively; in the last year, they were recruited prospectively. A careful history on related systemic diseases, specifically systemic hypertension, diabetes mellitus, and radiation therapy to the head, was obtained from each patient. A full clinical examination, including indirect ophthalmoscopy and slitlamp biomicroscopy with the Goldmann contact lens, was performed. Digital fundus photography, digital fluorescein angiography (FA), and OCT were carried out for all of the patients.
The patients were classified into 3 groups. Type 1 is aneurysmal telangiectasia (Figure 1 ). This involves predominantly unilateral telangiectasia mostly in men with variably sized aneurysms. Type 2 is perifoveal telangiectasia (Figure 2 and Figure 3 ). This involves bilateral telangiectasia limited to the perifoveolar area without visible aneurysms and associated with subretinal neovascularization (SRN). Nonproliferative perifoveal telangiectasia refers to exudative telangiectasia and foveal atrophy ( Figure 2 ). Proliferative perifoveal telangiectasia refers to proliferative changes with subretinal neovascularization and fibrosis ( Figure 3 ). Type 3 is occlusive telangiectasia (Figure 4) . This involves paramacular telangiectasia in an area bordering on perifoveal capillary nonperfusion.
RESULTS
In the 3-year period of the study, a total of 36 patients with IMT were seen; 10 of the patients had aneurysmal telangiectasia, 26 had perifoveal telangiectasia, and none had occlusive telangiectasia. The case frequency ratio of these groups was 1.0:2.6:0.0 cases, respectively.
TYPE 1: ANEURYSMAL TELANGIECTASIA
The aneurysmal telangiectasia cases are described in Table 1 . In this group, there were 10 patients, 7 of whom were male and 3 of whom were female. Nine patients had unilateral disease. There was only 1 bilateral case in a woman. The age range of the patients was 42 to 71 years, with a mean age of 56 years. One patient had systemic hypertension. Otherwise, there was no evidence of related systemic diseases.
The clinical manifestations varied. A consistent feature of the microangiopathy, however, was multiple capillary, venular, and arteriolar aneurysms. Aneurys- mal and telangiectatic abnormalities were evident in the superficial and deep retinal capillary circulations. Larger aneurysms were confined to the superficial circulation. In addition, some patients had minimal, patchy nonperfusion or capillary ischemia and lipid deposition. The lipid was noted particularly in association with numerous small capillary abnormalities or persistent, focal, larger aneurysms ( Figure 5 ). There were no crystalline vitreoretinal interface deposits, plaques of pigment epithelial hyperplasia, or areas of pigment migration into the retina. In 2 patients, the pathological abnormality also varied in its location, as there were areas of involvement not only in the juxtafoveolar and extramacular regions but also in the peripheral fundus. Some larger macroaneurysms were associated with hemorrhage. The central macular vascular abnormalities were associated with edema or cystic change in the retina, seen clinically and angiographically and confirmed with OCT imaging in all of the cases (Figure 6 ). No patient had preretinal neovascularization or SRN despite the presence of capillary ischemia.
TYPE 2: PERIFOVEAL TELANGIECTASIA
The patients with perifoveal telangiectasia are described in Table 2 . In this group, there were 26 patients, 11 of whom were male and 15 of whom were female. The age range was 38 to 82 years, with a mean age of 59 years. All of the patients had bilateral disease. In a few cases, there was a degree of asymmetry with regard to severity. Five patients (19.2%) had diabetes mellitus with no clinical diabetic retinal microangiopathy. This frequency does not differ from the incidence (18.5%) reported in the general population of the same age. 10 Five patients had systemic hypertension but no corre- sponding retinal finding. Otherwise, there was no other related systemic disease in this group. In contrast to the aneurysmal telangiectasia cases, the perifoveal telangiectasia cases were all well defined by their clinical and imaging manifestations. Early clinical changes consisted of a mild loss of transparency of the retina, usually in the temporal juxtafoveolar area but surrounding the fovea in more advanced cases (Figure 2A and B) . This loss of transparency was typically gray and formed a partial or complete horizontal oval surrounding the fovea. In these cases, the telangiectatic vessels were absent or barely evident clinically.
Retinal thickening was also difficult to judge in some eyes, but it was readily evident with OCT imaging ( Figure 2E ). When visible, the telangiectatic vessels were seen in the inner and outer retinal circulations. Patients with more advanced stages of the disease had a prominent dilation of capillaries.
In patients with early clinical manifestations of perifoveal telangiectasia, fluorescein angiography showed mild, diffuse intraretinal leakage or staining. In patients with more prominent telangiectasis, fluorescein leakage in the superficial circulation could be seen stereoscopically to cascade over the deep capillary leakage ( Figure 7 ). The superficial retinal circulations in 6 cases revealed segmental or sectoral dilation overlying the dilated deep retinal telangiectatic vessels. In these eyes, some capillary aneurysmal changes occurred, but there was no lipid ischemia or preretinal neovascularization. No cystic spaces were evident in the perifoveal area despite the fluorescein leakage (Figure 2 ). At the fovea itself, there was a circular or ovoid depression that proved with OCT imaging to be an inner lamellar cyst ( Figure 2 ). Optical coherence tomographic imaging also showed preservation of the inner limiting membrane that constituted the anterior aspect of the cyst. More advanced cases revealed a deeper inner lamellar cyst with further loss of the outer retina and a correlating visual decline ( Figure 8 ).
There were no prominent aneurysms, hemorrhage, or lipid accumulation. Vitreoretinal interface crystalline deposits appeared at various stages of the disease as an inconsistent but characteristic finding. Some eyes also revealed subretinal plaques of pigmentation and dilated right-angle retinal vessels (Figure 3) . In some cases, the dilated vessels were venular; in others, they were arteriolar in nature. A few actually had a retinal-retinal anastomosis (RRA) within the retina or extending to communicate with new vessels beneath the retina or SRN (Figure 9 ). The SRN appeared to originate from the deep retinal circulation. The development of SRN led to neurosensory detachment, subretinal hemorrhage, fibrosis, and visual decline in advanced stages of the disease (Figure 3 ). Cystic change in the retina, detachment of the macula, and subretinal photoreflectance from fibrovascular manifestations were evident at this stage with OCT imaging (Figure 3 ).
TYPE 3: OCCLUSIVE TELANGIECTASIA
Occlusive telangiectasia was not seen in this series. This is consistent with its rarity. 1 Subgroups based principally on demographic difference or clinical severity were also established in this classification.
For example, 39 cases were classified as group 1 (equivalent to aneurysmal telangiectasia in our series). A subgroup, group 1A, was based on the clinical detection of the aneurysmal and telangiectatic exudative vessels in the juxtafoveolar area. Group 1B (a subset of group 1A) was defined as focal exudative telangiectasia limited to 2 clock hours or less in the juxtafoveal areas in 8 of the patients. In our experience, cases with 2 clock hours progress to more extensive disease with time.
In group 2 (equivalent to perifoveal telangiectasia in our series), a subcategory was based on the age at onset. Ninety-two patients were classified as group 2A, and 2 young brothers aged 9 and 12 years were placed in group 2B. These 2 brothers represent rare cases, possibly a familial disorder not characteristic of group 2 as a whole. Only 1 other article 12 exists in the ophthalmic literature on perifoveal telangiectasia in young individuals. That case study, however, involved familial telangiectasia and spastic paraplegia, not exactly an idiopathic presentation. Furthermore, group 2A was also subdivided into 5 stages of the disease as follows: stage 1, or occult vascular abnormalities evident only by mild staining with fluorescein; stage 2, or mild loss of transparency without clinically evident telangiectatic vessels; stage 3, or prominent dilated right-angle retinal venules; stage 4, or retinal pigment hyperplasia extending into the retina; and stage 5, or SRN originating from proliferation of intraretinal capillaries beneath the neurosensory retina. A method for staging a disease is usually based on the time sequence of progressive changes that occur as part of the natural course of the disorder. Most of the findings in group 2 occur in some patients but not others at various stages of the disease. We prefer to classify this group into 2 stages, 1 with nonproliferative vascular abnormalities and 1 with proliferative vascular abnormalities.
Group 3 (or occlusive telangiectasia in our series) was rarely seen and was subdivided by Gass and Blodi 1 into 2 subgroups. Three women with related systemic vascular occlusive or inflammatory disease constituted group 3A, and 4 men with central nervous system involvement composed group B. In the Gass-Blodi series, there was a total of 140 cases seen over a 28-year period: 39 cases in group 1, 94 in group 2, and 7 in group 3. Their case frequency ratio in the series was 1.0:3.1:0.2 cases, respectively. Overall, the results of our study are quite similar to the Gass-Blodi series.
1 First, the case frequency ratio was almost identical, approximately 1 type 1 case to 3 type 2 cases in each series. Our study also confirmed the rarity of type 3, the occlusive variant; 7 cases were seen by Gass 1 in 28 years, and none were noted in our study in 3 years. However, some dissimilarity exists between the series by Gass and Blodi and our series, and there are new observations, both clinical and imaging, in our study. Based on our findings, we propose a simplified revision of the Gass-Blodi classifications.
TYPE 1: ANEURYSMAL TELANGIECTASIA
Groups 1A and 1B were merged by omitting the distinctions based on 2 clock hours of involvement in the juxtafoveal area. We believe that a small focal area in the juxtafoveal region is a less severe variant in the spectrum of the disease ( Figure 6A and B) . Most cases of aneurysmal telangiectasia were in men and were unilateral. An exception in our series was a woman with bilateral disease. Gass and Blodi 1 did not mention the sex of their 2 bilateral cases. There was no related systemic disease in the Gass-Blodi series or in our series.
As in the article by Gass and Blodi, 1 patients with aneurysmal telangiectasia varied considerably in their clinical features. As previously described, 13 the intraretinal microangiopathy changes in our series were evident in the superficial and deep circulations with leakage into the retina and cystoid macular edema. We found minimal ischemia and no evidence of neovascularization (neither preretinal neovascularization nor SRN). Lipid deposition was a characteristic feature, but there was no pigment proliferation ( Figure 5 ). There were also no vitreoretinal crystalline deposits or signs of disciform scarring. A key to the nature of this vasculopathy was its distribution in the fundus. Although a vascular lesion in the paramacular or juxtafoveal area was essential in its diagnosis, this group may also develop focal vascular change in the midperipheral fundus and even in the more anterior fundus ( Figure 5 ). This condition may be considered within the spectrum of Coats' disease (both this series and the Gass-Blodi series 1 excluded patients with macular and widespread or diffuse telangiectasia). We consider aneurysmal telangiectasia to be a form of Coats' disease that is found in the macula. Our study was able to incorporate OCT findings in evaluating these patients. The OCT images in patients with aneurysmal telangiectasia clearly documented and confirmed the presence and degree of macular edema and foveal exudative cystic changes, which were present in all of the cases. The edema was usually evident clinically and angiographically. In some eyes, however, the edema extended beneath the retina to produce shallow detachments of the macula that were imaged only with OCT ( Figure 6F ). Although larger aneurysms produced shadowing of the posterior retina, these structures were also visible clinically and angiographically; where the subretinal fluid was associated with turbid exudation, there was corresponding photoreflectance and posterior shadowing ( Figure 6F ). The known histopathological findings for this group are consistent with our clinical observations of dilation of capillaries, aneurysms, leakage, and minimal nonperfusion.
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TYPE 2: PERIFOVEAL TELANGIECTASIA
As in the Gass-Blodi classification, 1 the patients with perifoveal telangiectasia in our series had clinical findings limited to the perifoveolar area. The demographics were also similar. There was no sex difference, and all of the cases were bilateral. In our series, the mean age at onset was 59 years, which was similar to the mean age of 55 years in the Gass-Blodi series. Five patients (19.2%) in this group had diabetes mellitus. In a mixed racial population of patients with an average age of 59 years, this is not likely to be a significant association. The Gass-Blodi series did not include patients with diabetes mellitus at the time of diagnosis. Chew et al 15 be a risk factor. In our series, we removed the GassBlodi group 2B subcategory that was based on age at onset. Group 2B comprised only 2 brothers who were aged 9 and 12 years. This familial variant is extremely rare and, to our knowledge, has not been described in any other series. Loss of retinal transparency, small telangiectatic vessels, fluorescein leakage, and a cystic appearance to the fovea without intraretinal leakage were the predominant and most consistent clinical features in our series (Figure 2 ). The loss of retinal transparency typically appeared grayish.
did find diabetes mellitus to
Cascading retinal vascular abnormalities, demonstrated with stereoangiography but not previously described, were evident in some of our cases (Figure 7) . Curiously, the deep retinal circulation that was clearly demonstrated with fluorescein angiography was not seen in other retinal microvasculopathies in the macula. The dilated right-angle vessels described by Gass and Blodi 1 proved in our series to be both venular and arteriolar in nature ( Figure 9 ). Furthermore, we observed intraretinal and subretinal anastomoses, which were not previously described (Figure 9 ). These right-angle vessels may lead to a network of proliferating vessels in the deep retinal circulation. This network can extend beneath the retina to form a subretinal network, often with a clearly discernible RRA or retinal-subretinal anastomosis. The SRN was not necessarily associated with pigment epithelial hyperplastic plaques or retinal migration ( Figure 9 ). 1 Unlike choroidal neovascularization, which is usually associated with pigment epithelial proliferation, our series indicated that the SRN seldom had an envelope or plaque of pigment hyperplasia (Figure 3 and Figure 9 ). This was also noted in the article on excision of SRN in perifoveal telangiectasia by Berger et al. 6 New vessels rising from the choroid are not characteristic of type II, but 1 of our cases appears to be an exception, as a pigmented membrane communicating with the retinal vasculature evolved with a hemorrhage and fibrosis into a disciform scar (Figure 10) . The retinal pigment epithelium (RPE) in these patients with perifoveal telangiectasia was healthy compared with that in patients with age-related macular degeneration. Whereas an RPE detachment is common in age-related macular degenera- tion, it is rare in perifoveal telangiectasia. One of us (L.A.Y.) has seen an RPE detachment in perifoveal telangiectasia only twice over the past 35 years, perhaps as a coincidental finding in these patients in the sixth decade of life. To our knowledge, the precise mechanism in perifoveal telangiectasia for the proliferation of retinal capillaries from the deep capillary circulation is unknown. In the absence of capillary ischemia or inflammation, progressive retinal endothelial cell degeneration may be the triggering, vasogenic cellular mechanism. Unlike diabetic microangiopathy, there is no preretinal proliferation. It is tempting to speculate that proliferation from the middle retinal circulation to extend beneath the retina is similar to experimental animal models or the neovascular form of age-related macular degeneration known as retinal angiomatous proliferation (RAP). [16] [17] [18] These vasogenic correlates also do not have definite evidence of inflammation or ischemia as precursors. Patients with RAP are also known to develop RRAs. Furthermore, these RRAs appear to be compensatory in nature-to perfuse and to drain an expanding angiomatous process. Davidorf et al 7 noted a reduction in the caliber of a dilated perfusing arteriole and draining venule after surgical excision of the SRN in perifoveal telangiectasia. We have noticed similar vessel caliber changes following photodynamic therapy in perifoveal telangiectasia and age-related macular degeneration. The RRA within the retina in RAP and perifoveal telangiectasia eventually extends beneath the retina when SRN develops. However, unlike RAP, a retinal-choroidal anastomosis does not usually evolve since choroidal neovascularization is not typically involved in the vasogenic process of patients with perifoveal telangiectasia. 19, 20 We believe that the subretinal plaque of pigmentation in perifoveal telangiectasia is reactive hyperplasia induced by extension of the retinal vascular proliferation posteriorly to stimulate RPE cells, again similar to RAP. Lafaut et al 21 described this occurring in histopathological specimens of RAP. We hypothesize that this mechanism for the pigmentary response is more likely than the opposite (RPE cell migration into the retina to stimulate vascular proliferation) proposed by Gass and Owakawa. 11 Our clinical observations of IMT correlate well with previously described histopathological findings. In 1980, Green et al 8 described thickening of retinal capillaries and narrowing of the caliber of the lumen on electron microscopical analysis. The thickening from marked proliferation of the basement membrane in a multilayered configuration was noted. Degeneration of pericytes, and occasionally endothelial cells, was also described. Surprisingly, these changes were also noted to a lesser degree in the peripheral fundus as well, where there are typically no clinically detectable abnormalities. Green and colleagues also noticed retinal capillary proliferation into the outer retina as far as the photoreceptor layer. Since this landmark article appeared, other clinical pathological correlations have added to our knowledge of IMT abnormalities. Choroidal neovascularization with retinalchoroidal anastomosis has been documented histopathologically in 1 case. 11 Retinal-choroidal anastomosis is not typical in perifoveal telangiectasia, but it is commonly known that any event that disturbs the RPE may predispose to choroidal neovascularization, particularly in elderly patients.
The OCT changes in perifoveal telangiectasia that were described in our series but not in the article by Gass and Blodi 1 are revealing. The first detectable change is retinal thickening, not evident clinically but imaged with OCT ( Figure 2 ). This finding could constitute a noninvasive way of making a diagnosis in cases where the telangiectatic vessels are occult in nature. On OCT imaging, cystic change at the fovea is an inner lamellar cyst bordered anteriorly by the inner limiting membrane (Figure 2 ). Lee et al 22 also observed this finding in a singular case report of perifoveal telangiectasia. We believe that the term cyst rather than pseudohole is the most appropriate description of this abnormality since it is highly likely that the inner and outer tissues are derived from the neuroepithelium. This change was previously described as simulating a lamellar retinal hole by Gass and Owakawa, 11 who did not have the advantage of OCT imaging. The course of the visual status can be followed by documenting the progressive loss of the outer retina with OCT, again noninvasively. The progression of the cyst is possibly the result of Mü ller cell degeneration and cystic macular degeneration at the fovea. Some OCT imaging of clinical features is not of practical value. The crystalline deposits, for example, were too small to induce photoreflectance, and the pigment figures simply created nonspecific subretinal reflectance and posterior shadowing ( Figure 3B ). These lesions are too small to be imaged with the resolution of the system. Furthermore, OCT registration is also limited with regard to point-to-point or pixel-to-pixel correlation as well. However, Trabucchi et al 23 reported nonspecific shadowing in a single case of perifoveal telangiectasia from RPE proliferation.
We prefer to classify perifoveal telangiectasia in 2 stages: the nonproliferative stage when there are exudative telangiectasia and foveal atrophy, and the proliferative stage with the advent of SRN. In the nonproliferative stage, the mechanism for vision loss is the exudative change to a degree but principally the foveal atrophy, which is best monitored with OCT ( Figure 2 ). In the proliferative stage, OCT is less helpful, except to detect occult macular detachments ( Figure 3 ). When subretinal new vessels have developed, cystoid macular edema, subretinal hemorrhage, and fibrovascular proliferation are usually evident clinically and angiographically. In the proliferative stage, the principle method for vision loss changes from foveal atrophy to fibrosis. Thus, this simple staging of perifoveal telangiectasia has an anatomical basis and a functional significance. The other typical characteristics of perifoveal telangiectasia, such as pigment plaques and crystalline deposits, occur variably in the course of the disease and may persist without visual consequence for years.
TYPE 3: OCCLUSIVE TELANGIECTASIA
Occlusive telangiectasia has been described previously by Gass and Blodi. 1 In their revised classification, 7 of 140 cases were described in this group. Three cases had systemic vascular occlusive disease and 4 had familial ocular cerebral occlusive disorders. Furthermore, occlusive telangiectasia has very little to do with telangiectasia. It is an ischemic foveal disease bordered by a few dilated capillaries that are most likely compensatory changes responding to the capillary nonperfusion. Accordingly, we suggest that this type be omitted from the macular idiopathic telangiectasia classification. In our opinion, it is best viewed as a perifoveal capillary nonperfusion, as an ocular manifestation of systemic or cerebral familial disease.
In summary, we proposed a new classification of IMT. The previous and proposed classifications are in Table 3 . Type 1 (aneurysmal telangiectasia) is a variable but generally unilateral disease seen mostly in men and is an exudative telangiectasia associated with microaneurysms and macroaneurysms that leak into the macula and sometimes beyond. There is no pigment, crystalline deposit, or neovascularization in this type. The leakage is associated with cystic change in the macula, clearly documented with OCT. Type 2 (perifoveal telangiectasia) is a bilateral perifoveolar telangiectatic disease with no sex predisposition. It is limited to the perifoveal area and is not associated with aneurysms or cystoid leakage. In the nonproliferative stage, there is an exudative telangiectasis and foveal atrophy. In the proliferative stage, there is SRN and fibrosis. This simple classification will lead to a better understanding of the entities by ophthalmologists and retinal specialists. It will also assist in teaching, in future research, and hopefully in developing new methods of therapy. 
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